The removal of methane by piping the gas to on-site recovery systems has reduced the risk to nearby communities of exposure to the airborne toxicant. Landfill operators are able to track methane gas movement fairly well in any modern landfill, says Garcia, and landfills are now required by Subtitle D to be equipped with suction systems that remove the gas safely.
With the passage of landfill operator certification laws in a number of states, landfill workers are required to be better prepared for problems such as hazardous materials or leakage. Subtitle D restricts the placement of landfill sites to avoid environmental damage or human health risk. For example, landfills cannot be placed close to airports (where the seagulls and other scavenger birds they attract would present a hazard for air traffic), in critical wetlands, near earthquake faults, or in areas prone to flooding.
Perhaps the greatest safety improvement is in the area of groundwater. To protect groundwater, Subtitle D requires landfills to have liners of composite plastic sheeting that is slightly thicker than the cardboard on the back of a legal pad topped with a two-foot layer of compacted soil. Monitoring wells are required around landfill sites to check for leachate passing through the liners into groundwater. The wells must be checked for groundwater contaminants at least semiannually while a landfill is in operation and for 30 years after it has reached capacity and been sealed with an impermeable cap. To provide for these postclosure monitoring costs, landfill owners must contribute a portion of tipping fees (the per-ton charge paid to unload a truck at a landfill) to a trust fund that is managed by each state. Subtitle D also requires leachate removal systems and specifies that wastes should be covered nightly (usually with a layer of soil) to prevent scavenging.
It is too early to know how well the requirements of Subtitle D are protecting human and environmental health. The EPA has conducted no risk assessment studies of landfills since the 1988 regulations were enacted. At that time, the agency's risk assessment "showed extremely low risk from groundwater contamination," according to Bob Dellinger, director of the EPA's Municipal and Industrial Solid Waste Division. Economics: The Bottom Liner?
A major effect of Subtitle D is the trend toward larger landfills, which come with a larger price tag. "The price of these new environmental safeguards is a much more expensive landfill," said Timothy Hayes, a waste industry lawyer in Richmond, in a 16 December 1998 interview with National Public Radio. Because a megafill's customer base may extend over several states, there can be a big financial bonus to the locality that chooses to host a megafill and in return receive a portion of tipping fees. However, megafills come with their own set of environmental problems, and the issue of economic benefits versus environmental trade- Ldn,U,,,, suri as tilni one,t iocatteU nlear ine8 ueflawaref niiver in cover hundreds of acres and take in thousands of tons of ica (http:/lzerowasteamerica org) when it leaks 30 years down the line?" says Besa. "Citizens of Virginia, not the county, are going to be stuck with the bill." Besa says this inequity can be partially solved with a state plan for solid waste management. So far, Virginia has no such plan and decisions are made couinty by county.
The public confusion over the environmental risks and economic trade-offs of landfills suggests the need for better public education efforts on these issues. Rich
Collins, director of the University of Virginia's Institute for Environmental Negotiation in Charlottesville, says that localities have the power to decide their fate. "If a county wants to have a landfill or not," he says, "they can make it clear through their land-use regulations," as these are enacted by elected officials who presumably have a sense of the local consensus.
For such decisions, local leaders need good information on the environmental and legal considerations that must be weighed. Not everyone is convinced that bioreactors are the answer, though. According to Lee, bioreactors don't adequately address the risk of groundwater pollution. Most MSW is not shredded because it is expensive to do so, he says. The unshredded waste remains trapped in plastic garbage bags, beyond the reach of the leachate that is circulated in bioreactors to speed decomposition, and thus will remain in the fill with the potential to leak.
Also, bioreactors, like conventional landfills, produce odors. Because odor is a potential problem, Reinhart says, it is important to collect gas quickly and efficiently. A bioreactor she is working on in central Florida will initially burn the gas in flares and may eventually generate energy for nearby use. Bioreactors may also require more training for landfill operators because recirculating the leachate through the bioreactor and monitoring the decomposition process involves more scientific understanding than the loading and sealing of traditional landfills.
Despite recycling efforts, the need for waste disposal continues to grow. Landfill technology is changing quickly, and these changes will require better education for better public decisions 
